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SCinet 2000 Goals

Provide a stable, high quality network infrastructure for SC 2000 activities

— support the basic infrastructure of the conference, the attendee’s needs and the
extensive education program.

Provide reliable, high performance network for exhibitors

— conference provides a showcase for the research and development activities of both
the industry and research exhibitors.

Provide experimental opportunities and demonstrations for the latest High
Performance Networking technology

— the opportunity to co-locate so much technology, expertise and so many varied
applications seldom comes and a role of SCinet is to demonstrate the use of this
technology in novel ways.

Support and facilitate applications that make use of high performance networks
it 1s one thing to build a large network, it 1s another to make it usable and still
another to actually use 1t. SCinet works to accomplish all three objectives.
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Four Separate Networks

e COMMODITY

e WIRELESS

e PRODUCTION

e EXPERIMENTAL

® SCinet 1s a full fledged ISP
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[nternal Connectivity

Type of Connection Number of Connection

SC 99 SC 2000
OC-48¢c ATM 2 6
OC-48 PoS 1 5
OC-12¢c ATM 5 13
OC-12 PoS 0 2
OC-3¢c ATM 11 7
1,000 Mbps-LX 0 5
1,000 Mbps-SX 29 67
100 Mbps-FX 46 79
10 Mbps-FL 22 0

® Adding wireless, Commodity and other — 130 Gbps of total bandwidth
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External Connectivity

Network

Type

Maximum Speed

Abilene

0C-48 ATM

2.5 Gbps

ATDnet

OC-48 ATM

2.5 Gbps

HSCC

0C-48

1.5 Gbps

Esnet

OC12 ATM

655 Mbps

vBNS

OC12 ATM

655 Mbps

vBNS

OC 12 POS

655 Mbps

Commodity

ATM

12 Mbps

Total

8.477 Gbps
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SCinet WAN Flow
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What does it look like
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Measurement and Testing

Spirent Systems and Adtech technology
to monitored and measured aspects of SCinet.

The Indiana University Network Administration Suite
(IUNAS) Internet-2 “Weathermap” technology for
monitor wide area flows.

Further measurement by Netflow software package

The "Bro" package from LBNL used to monitor network
traffic for intrusion.

The SCinet team created custom software to measure
other aspects of the network such as the wireless
usage.

— Spirent, Adtech and Bro used optical splitters to tap into the
actual network connections at various points in the network.
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Network Bandwidth Challenge

Applications specifically challenged
to “use all the network bandwidth”

Examples: 52 '_‘g ;
¢ Visapult - Using High-Speed WANSs —

and Network Data Caches to Enable ... g4 :
Remote and Distributed Visualization ==V

e QOS - Enabled Audio Teleportation

e A Data Management Infrastructure
for Climate Modeling Research

e NRL HDTV Video Application
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Bandwidth Demonstration of Vispault Application
Application reported 1.48 Gbps

5 second measurements reported 1.56 Gbps

.1 second measurement reported 1.72 Gbps

262 GB transferred in 1 hour (582 Mbps sustained)
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IF: s0-0/0/0.0
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Owverall WAN Usage

Thu Mow 9 11 :34 50 C3T 2000

SCinet WAN Weather Map
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4.92 Gbps highwater mark
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Wireless

Total Number of Clients Associated to All Access Points

Bits Transfered Over wWireless Interface of Showfloor-71
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Summary of SCinet Activity

Category

Total Miles of Fiber Installed

82.2 hours

Time from first lift to Outside Connectivity

59.7 hours

Miles of Fiber per hour

1.4 fiber miles per hour

Time to first OC-48 Connection (Abilene)

80.2 hours

Total Theoretical Peak External Bandwidth

8.477 Gbps — self limited, 9.477 Gbps actual

interface

Estimated Theoretical Peak Show Floor
Bandwidth

More Than 130 Gbps

Wireless Coverage Area

Entire Show Area - 207,338 square feet

Total effort of volunteers

Total 75 people = 11.27 people years

Value of volunteer efforts at $200,000 per year

$2,225,000

Estimated Value of donated equipment and
services for the tested

Greater than $25,000,000
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Observations

e Xnet — 10 Gigabit Ethernet

— Point-to-point network between booths, using Cisco’s pre-production 10
Gigabit Ethernet blades for their 6500 series switching routers.

CISCO selected the parallel interface to showcase at SC2000.

* Less than full serialization by intercepting 4 parallel streams and running them
out directly as parallel data streams on optical ribbon cable.

20-CPU storage cluster (hooked to the switch through 20 separate Gig-E

interfaces) feeding data through a pair of the 10-Gigabit Ethernet cards to a 20-

processor compute cluster which was processing the data and rendering images
The issues were purely fiber related, or at best ,fiber interface related.

« Error rate came down to a fully usable level, and the system actually delivered the
promised level of performance

* The 10 GE blades performed well, and did not require and swapping or
replacement.
The demonstration implementation used "striping" at the application layer
and none of the drivers or stacks have been optimized.

Eight 1 Gbps streams between a pair of 10 GE ports was consistently
demonstrated.

Due to fiber limitations it was not possible to utilize all four 10 GE boards.

— The maximum that would have been transferred was 8 Gbps due to the number of GE
feeder ports.
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Observations

e Commodity
— Provided excellent levels of service
— Integrated with Wireless

e Wireless —

— It is feasible to provide wireless connectivity to the entire
conference

— Interference with rogue devices is very problematic
* Other Access Points
« Other Wireless Devices
— Resolving interference problems is non-trivial
— Load balancing
- Some level feasible with power adjustments
* Not sufficient resolution to provide balanced service
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Observations

e Production Network

— Intentional network complexity demonstrated interesting
aspects of performance and interoperability

BGP on all the core routers worked well

Unexpected issue of having HSCC and Commodity traffic
both use quest backbone made things complex

Layer 3 switch performance under real load was interesting
to observe (and discrete conclusions about vendor
products determined)

IPv6 support needs improvement — most vendors still do
not do it correctly or at all

Auto configuration of GE does not work in general
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Observations

e Monitoring and Measurement —
— Bro works very well and can accommodate Gigabit speeds

— Spirent/Adtech provided excellent monitoring at interfaces

* Network complexity required vendor development staff to
make a number of modifications/improvements

 Wide area measurement coordination feasible
SNMP polling is useful in a number of ways

Detailed monitoring data is significant and complex to
evaluate
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Summary.

e ltis feasible to build complex networks in short time-
frames
— WAN connectivity is a major factor for success
— Planning and coordination are mandatory for success
— EXxpertise is essential

e Details Monitoring and Measurement are feasible at
the 10’s of Gbp/s range
— Application specific
— System wide
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Summary.

The insight gained at unique events like SC is
extremely valuable
— Provide a test bed for other network researchers
— Provides a gathering place for many vendors to try out inter
operation of advanced equipment
Real Scientific Applications are able to fully utilize
bandwidth over the wide area

It is a lot of work to provide high levels of service in
a flexible, technology aggressive environment

— Can support 1,000 of users, 100’s of projects and 10’s of
intensive demonstrations - but it is not easy
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